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(54) Flat type display device and driving method and assembling method therefor. 

(57) In a flat type display device wherein unit cells 
each including a thin film transistor (T) and a 
pixel (P) are arrayed in a matrix form on a 
display board (107), there are provided ramifi- 
cation conductor lines (131-135) each ramified 
into two branches (131a-135a, 131b-135b) at 
one end thereof. Unramified ends of the ramifi- 
cation conductor lines are connected to scan- 
ning signal output terminals (116a-116e) of a 
scanning drive LSI (122). First switching ele- 
ments (Q1-Q5; Q1#-Q5#) are provided be- 
tween the branches (131a-135a, 131b-135b) and 
the corresponding scanning conductor lines 
(108). The scanning signal output terminals 
(116a-116e) are disposed on the extension of a 
line of display signal output terminals 112 of a 
display drive LSI (123) along a side of the 
display board (107). The ramification conductor 
lines (131-135) bend at substantially right angle 
at branches (131a-135a, 131b-135b) to be direc- 
t d toward the direction in which the scanning 
conductor lines (108) run. 
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BACKGROUND OF THE INVENTION 

1. Fi Id of the Inv ntion 

The present invention relates to a flat type dis- s 
play device employing liquid crystals, plasma, a thin 
film EL (Electro Luminescence), or the like driven 
through scanning of its display screen, such as a ma- 
trix type liquid crystal display device, and relates to a 
driving method and an assembling method for the dis- 10 
play device. 

2. D scription of the Prior Art 

Fig. 1 shows a conventional thin film transistor 15 
(TFT) matrix type liquid crystal display device. The 
liquid crystal display device is constructed by arrang- 
ing in a matrix form unit cells each composed of a pix- 
el P and a thin film transistor T one terminal of which 
is connected to the pixel P. The gates of the thin film 20 
transistors T, T, ... are connected to a scanning con- 
ductor line 8 in every row and the other terminals of 
the above-mentioned thin film transistors T, T, ... are 
connected to a display conductor line 14 in every col- 
umn. Output signals at scanning signal output termi- 25 
nals 6, 6, ... of scanning drive LSI's (not shown) and 
output signals at display signal output terminals 12, 
12, ... of display drive LSI's (not shown) are supplied 
to the scanning conductor lines 8, 8, ... and to the dis- 
play conductor lines 14, 14, ... 30 

In general, an output signal at one scanning sig- 
nal output terminal 6 of a scanning signal is supplied 
to on scanning conductor line 8, as shown in Fig. 1 . 
Therefore, for example, when 240 scanning conduc- 
tor lines 8 are driven, the scanning drive LSI's are re- 35 
quired to produce the same number of output signals, 
i.e., 240 output signals. In this case, when an LSI 
which produces 60 output signals is selected, four 
LSIs are to be provided. When an LSI which produces 
80 output signals is selected, three LSIs are to be pro- 40 
vided. When an LSI which produces 120 output sig- 
nals is selected, two LSIs are to be provided. 

Lately, flat type display devices such as a liquid 
crystal display are in keen underselling competition, 
and therefore cost reduction has been a serious prob- 45 
lem. Among others, the drive LSIs (scanning drive 
LSIs and display drive LSIs) are expensive, and form 
a great part of the total cost of the liquid crystal dis- 
play device, and therefore the LSIs are the key parts 
for cost reduction. 50 

In view of the above-mentioned fact, there have 
been trials to reduce chip size by making finer the 
pitch of output terminals or to increase the number of 
output terminals per drive LSI to reduce the number 
of LSIs for the purpose of reducing the costs of the 55 
drive LSIs. However, none of the above-mentioned 
trials have been able to achieve sufficient cost reduc- 
tion, rather, it is possible to lower the yield and reli- 
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ability because a lot of terminals must be connected 
ata fine pitch on the board of theliquid crystal display 
device. The above-mentioned fact is common to de- 
vices such as a simple-matrix display device where 
its display signal system is scanned by means of a 
drive LSI. 

Fig. 2 shows another display device wherein ram- 
ification conductor lines A, B, C, and D, one end of 
each ramification conductor line being connected to 
a scanning signal output terminal 6 and the other end 
thereof ramifying into n branches, are provided, and 
a three-terminal transistors SW 1t to SW^ are provid- 
ed between the branches and corresponding scan- 
ning conductor lines G(1) through G(n) (Japanese Pa- 
tent Publication No. 5-14915). The corresponding 
branches of the ramification conductor lines consti- 
tute a group, thus n groups of the branches are pro- 
vided. Fig. 3 shows the waveforms of control signals 
for the display device shown in Fig. 2. In the display 
device of Fig. 2, n control conductor lines E(1) 
through E(n) connected to the gates of the transistors 
SWh - SW^ are sequentially selected (electric poten- 
tial is made to be positive (+V)) to sequentially select 
the groups of the branches, and the ramification con- 
ductor lines A, B, C, and D are sequentially selected 
when each group of the branches is selected to there- 
by select the corresponding scanning conductor lines 
in each group as shown in Fig. 3. With the above- 
mentioned operation, the scanning conductor lines 
are selected group by group. Meanwhile, when the 
transistors SW„ to SW,* are turned off, transistors 
P t through P N connected to the corresponding scan- 
ning conductor lines G(1) through G(N) are turned on 
(by signals I and J), and a constant voltage is applied 
to the scanning conductor lines G(1) through G(N) to 
achieve sufficient discharge of electricity. 

In the display device shown in Fig. 2, the number 
of connection terminals of the scanning line drive cir- 
cuit 5 is smaller than the number of the scanning con- 
ductor lines G(1) through G(N). However, since the 
whole length of the conductor lines arranged be- 
tween the scanning line drive circuit 5 and a display 
board 1 are long, the resistance of the conductor lines 
made of a thin film increases, and therefore the con- 
ductor lines may catch noise to cause the malfunction 
of the display device or the deterioration of the dis- 
play image quality. 

Furthermore, in the display device shown in Fig. 
2, since the scanning line drive circuit 5 and the signal 
line drive circuit 2 are arranged in two different direc- 
tions with respect to the display board 1 , two connec- 
tion steps are required for the connection between 
the display board 1 and the drive circuit boards. When 
occasion demands, a junction board 9 for transmit- 
ting timing signals and other signals must be provid- 
ed, and therefore connection between the junction 
board and the drive circuit boards is required. 

Fig. 4 shows a display device assembling proc- 
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ess where the display device shown in Fig. 2 is cou- 
pled with a junction board. 

First, a connection material (anisotropic conduc- 
tive film or the like) for connecting display conductor 
lines S(1) through S(M) on the display board (display 
panel) 1 with the signal line drive circuit 2 is supplied 
to either the display board 1 or to a signal line drive 
circuit board (not shown) (step S1). 

Then the signal line drive circuit board is placed 
adjacently along a side of the display board 1, that is, 
the signal line drive circuit board is aligned with the 
display board 1 (step S2). Then the signal line drive 
circuit board is connected with the display board so 
that the display conductor lines S(1 ) through S(M) on 
the display board 1 and output terminals of the signal 
line drive circuit 2 are connected with each other by 
way of the connection material (step S3). Then the 
display board 1 is turned by an angle of 90° (step S4). 

In the same manner as described above, the ram- 
ification conductor lines A, B, C, and D, the control 
conductor lines E(1) through E(n), and the other con- 
ductor lines on the display board 1 are connected with 
output terminals of the scanning line drive circuit 5 by 
means of a connection material (steps S5 - S7). Then 
the display board 1 with the signal line drive circuit 
board and the scanning line drive circuit board is 
transferred (step S8). 

Subsequently, a connection material is supplied 
to either the junction board or the scanning line drive 
circuit board (step S9), alignment of both boards is 
performed (step S10), and conductor lines of the 
junction board are connected to the input terminals of 
the scanning line drive circuit 5 (step S11). Then the 
display board 1 in this condition is transferred (step 
S12). In the same manner as described above, a con- 
nection material is supplied to either the junction 
board or the signal line drive circuit 2 (step S13), 
alignment of both boards is performed (step S14), 
and conductor lines of the junction board are connect- 
d to the input terminals of the signal line drive circuit 
2 (step S1 5). As described above, there are problem- 
atically many processes for the assembling (note that 
the alignment process at step S14 can be eliminated). 

As is evident from the above, the assembling pro- 
cedure has a lot of steps and is troublesome to result 
in cost increase. 

Furthermore, since the conductor lines A-D, 
E(1)-E(n), and I and J occupy a wide non-display area 
on the display board and also since the circuit ex- 
tends in two directions with respect to the display 
screen, the resulting module disadvantageously has 
a large size and heavy weight after assembling. 

Furthermore, since the operation frequencies of 
the transistors P t through P N are high, they possibly 
operate faultily. 

Furthermore, the display device shown in Fig. 2 
has many intersections of the conductor lines, which 
results in a reduced yield of the products. 
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SUMMARY OF THE INVENTION 

An object of the present invention is therefore to 
provide a display device and a driving method and an 

5 assembling method for the display device capable of 
reducing the number of drive LSIs to be employed 
without reducing the yield, simplifying the assem- 
bling procedure, achieving cost reduction, allowing a 
small-size light-weight construction of the module af- 

10 ter assembling, and achieving a stable operation. 

Another object of the present invention is to pro- 
duce a low-cost, high-reliability display device having 
a reduced number of drive LSIs and offering a high- 
definition display panel by utilizing conventional con- 

15 nection materials and conventional equipments. 

A further object of the present invention is to pro- 
vide a device capable of remarkably increasing the 
display quality and reliability by avoiding any bad in- 
fluence possibly exerted on drive elements at the 

20 time of instantaneous voltage drop of the scanning 
signal occurring when a video signal falls from a high 
level "H" to a low level "L". 

In order to accomplish the first object, the pres- 
ent invention provides a display device wherein unit 

25 cells each comprising a pixel are arranged in a matrix 
form on a display board, the unit ceils in rows being 
connected to scanning conductor lines, the unit cells 
in columns being connected to display conductor lines 
intersecting the scanning conductor lines, and 

30 wherein at least one scanning drive LSI supplies 
scanning signals from scanning signal output termi- 
nals thereof toward the scanning conductor lines to 
scan the pixels row by row, while at least one display 
drive LSI supplies display signals from display signal 

35 output terminals thereof toward the display conductor 
lines, so that an image represented by the display sig- 
nals is displayed, characterized by: 

ramification conductor lines each having a 
first end and a second end ramified into a predeter- 

40 mined number of branches, said first ends being re- 
spectively connected to at least ones of the scanning 
signal output terminals and the display signal output 
terminals; 

first switching elements provided between the 
45 branches of said ramification conductor lines and the 
scanning conductor lines corresponding to said 
branches, or between the branches of said ramifica- 
tion conductor lines and the display conductor lines 
corresponding to said branches, or both between the 
50 branches of said ramification conductor lines and the 
scanning conductor lines corresponding to said 
branches and between the branches of said ramifica- 
tion conductor lines and the display conductor lines 
corresponding to said branches, said first switching 
55 elements being turned on and off in response to a 
control signal r ceived at respective control termi- 
nals thereof; 

control conductor lines connected to said con- 
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trol terminals of said first switching elements; and 

control means for supplying said control con- 
ductor lines with said control signal to turn on and off 
said first switching elements, 

said scanning signal output terminals being 5 
substantially aligned with said display signal output 
terminals, 

the conductor lines positioned between the 
cell units and either the scanning signal output termi- 
nals or the display signal output terminals bending 10 
such that the conductor lines are respectively con- 
nected with corresponding ones of the scanning and 
display output terminals. 

In an embodiment, the first ends of said ramifi- 
cation conductor lines are respectively connected to 15 
the scanning signal output terminals. In this case, the 
first switching elements are provided between the 
branches of said ramification conductor lines and the 
scanning conductor lines, and the conductor lines 
positioned between the cell units and the scanning 20 
signal output terminals bend substantially at a right 
angle toward the direction of the rows. The conductor 
lines that bend may be the ramification conductor 
lines or the scanning conductor lines. It should be not- 
ed that "bending of the ramification conductor line 25 
substantially at a right angle" includes a case wherein 
a branch thereof perpendicularly ramifies from the 
stem of the ramification conductor line. 

In this display device, the output signal (output 
terminal) of the scanning drive LSI is ramified into a 30 
specified number of the branches to be supplied to 
the scanning conductor lines corresponding in num- 
ber to the branches via the first switching elements. 
As a result, the scanning conductor lines correspond- 
ing in number to the branches are driven per output 35 
terminal of the scanning drive LSI. Therefore, the 
number of scanning drive LSIs to be employed can be 
reduced to a reciprocal of the number of branches, 
which leads to a remarkable cost reduction. Further- 
more, it is neither necessary to make finer the pitch 40 
of the output terminals of the drive LSI nor to increase 
the number of the output terminals per drive LSI, and 
therefore the yield is not reduced. Rather the yield in- 
creases because the connection portions of the drive 
LSIs are reduced in number as a whole. Furthermore, 45 
since the conductor lines positioned between the cell 
units and the scanning signal output terminals, spe- 
cifically, either the ramif ication conductor lines or the 
scanning conductor lines, bend substantially at a right 
angle toward the direction of the rows, the scanning 50 
signal output terminals are arranged on a line extend- 
ing from the array of the display signal output termi- 
nals along a side of the display board. Therefore, the 
display drive LSI and the scanning drive LSI can be 
mounted on the same drive circuit board along a side 55 
of the display board. When the above-mentioned ar- 
rangement is adopted, only on connection process 
is required to connect the display b ard with the drive 



circuit board, which leads to a simple assembly pro- 
cedure. When a junction board is provided to transmit 
a timing signal and other signals, the number of steps 
for connecting the junction board with the drive circuit 
board is reduced as the number of the driv circuit 
boards to be connected is reduced, which curtails the 
assembly procedure, when compared with a conven- 
tional case wherein drive circuit boards are connected 
with different sides of the display board. The reduc- 
tion of the connection steps further reduces the cost 
as compared with the conventional case. Further- 
more, since the drive circuit board is provided along 
only a side of the display board, the resulting module 
has a small size and light weight. 

According to an aspect of the invention, the ad- 
jacent scanning conductor lines of the number of the 
scanning signal output terminals constitute a group, 
the adjacent scanning conductor lines of each group 
correspond to the same nth branches (0 < n ^ the 
number of the scanning signal output terminals) of 
said ramification conductor lines, said same nth 
branches of said ramification conductor lines consti- 
tuting a group, and the branches corresponding to 
the scanning signal output terminals in each group 
are disposed in the same order. 

Each control conductor line may be commonly 
connected to the control terminals of the first switch- 
ing elements connected to each group of the same 
nth branches of said ramification conductor fines. In 
this display device, the scanning drive LSI generates 
successively a pulse output signal in a specified cycle 
at the scanning signal output terminals, and the con- 
trol means generates on the control conductor line a 
control signal in synchronization with the output sig- 
nal of the scanning drive LSI, said control signal hav- 
ing a cycle obtained by multiplying the cycle of the 
output signal of the scanning drive LSI by the number 
of the branches of one ramification conductor line to 
turn on and off the first switching elements group by 
group. Such an arrangement allows scanning of ev- 
ery group of the scanning conductor lines corre- 
sponding to the same nth branches of each ramifica- 
tion conductor line. For example, a group of the first 
switching elements connected to the first branches of 
each ramification conductor line are turned on while 
the other first switching elements are turned off. With 
this operation, the scanning conductor lines in the 
group corresponding to the first branch of each ram- 
ification conductor line are selected. In this condition, 
the scanning conductor lines in the group are driven 
by the output signals of the scanning drive LSI. Then 
the first switching elements in a group connected to 
the second branch s of each ramification conductor 
line are turned on while the other first switching ele- 
ments are turned off so that the scanning conductor 
lines in the group corresponding to the s cond 
branches of each ramification conductor line are se- 
lected. In this condition, the scanning conductor lines 
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in the group are driven by the output signals of the 
scanning driv LSI. Thus many scanning conductor 
lines are successively driven by a relatively small 
number of output signals. Therefore, the number of 
scanning drive LSIs and therefore the costs can be 
remarkably reduced as compared with the conven- 
tional case. Furthermore, because the common con- 
trol conductor lines are used, it is possible to reduce 
a wiring space, that is, a space occupied by the con- 
ductor lines. 

The first ends of said ramification conductor lines 
may be respectively connected to the display signal 
output terminals. In this case, the first switching ele- 
ments may be provided between the branches of said 
ramification conductor lines and the display conduc- 
tor lines, and the conductor lines positioned between 
the cell units and the display signal output terminals, 
more specifically either the ramification conductor 
lines or the display conductor lines, bend substantial- 
ly at a right angle toward the direction of the columns. 
Also, similarly to the case wherein the first ends of 
the ramification conductor lines are connected to the 
scanning signal output terminals, the adjacent dis- 
play conductor lines of the number of the display sig- 
nal output terminals may constitute a group, the ad- 
jacent display conductor lines of each group may cor- 
respond to the same mth branches (0<m^ the num- 
ber of the display signal output terminals) of said ram- 
ification conductor lines, said same mth branches of 
said ramification conductor lines constituting a 
group, and the branches corresponding to the display 
signal output terminals in each group may be dis- 
p sed in the same order. And, each control conductor 
line may be commonly connected to the control ter- 
minals of the first switching elements connected to 
each group of the same mth branches of said ramifi- 
cation conductor lines. It will be easily understood 
that those arrangements can offer advantages simi- 
lar to those obtained in the case that the first ends of 
said ramification conductor lines are connected to the 
scanning signal output terminals. 

If the ramification conductor lines are connected 
to both the scanning signal output terminals and the 
display signal output terminals, the number of drive 
LSIs to be adopted can be further reduced. 

According to an embodiment of the present in- 
vention, each of said unit cells comprises the pixel 
and a switching element, one terminal of which 
switching element is connected to the pixel and a con- 
trol terminal of which switching element is connected 
to the scanning conductor line, and each scanning 
conductor line is connected to an external power ter- 
minal having a voltage sufficient to turn off the 
switching element of each unit cell via an off voltage 
supply line connected said external power terminal 
and a second switching element connected between 
said off-voltage supply line and the scanning conduc- 
tor lin , said second switching element being turned 



on and off by a control signal received at its control 
terminal. In the display device, the control signal for 
turning on the second switching elements are contin- 
uously applied to the control terminals of the second 

5 switching elements when the first switching elements 
connected to the scanning conductor lines are turned 
off. Therefore, the electric charge on the scanning 
conductor lines is sufficiently discharged, with which 
the electric potential at the scanning conductor line is 

10 controlled to have a value for turning off the switching 
element of each unit cell. Therefore, a stable display 
operation is achieved. 

The switching element of each unit cell may be a 
thin film transistor or a thin film rectifying element 

15 The second switching elements connected to the 

group of the adjacent scanning conductor lines may 
be connected to a common control conductor line at 
the control terminals thereof. In this case, the second 
switching elements are controlled to be turned on and 

20 off group by group. Therefore, a low operation fre- 
quency is achieved as compared with the transistors 
through P N shown in Fig. 2 to assure a stable op- 
eration of the display device. 

The first and second switching elements may be 

25 formed of thin film transistors or thin film rectifying 
elements. Then, the switching elements can be easi- 
ly formed by an ordinary display device manufactur- 
ing process. Therefore, production of those switching 
elements does not increase the cost. 

30 In an embodiment of the invention, a drive circuit 

board on which the scanning drive LSI and the display 
drive LSI are mounted is arranged adjacently along a 
side of the display board. The scanning signal output 
terminals of the scanning drive LSI and the display 

35 signal output terminals of the display drive LSI on said 
drive circuit board are connected with the corre- 
sponding conductor lines on said display board direct- 
ly or by way of a junction board having substantially 
parallel conductor lines thereon. When they are di- 

40 rectly connected, only one connection process is re- 
quired to connect the display board with the drive cir- 
cuit board, which leads to a simple assembly proce- 
dure. Even though they are connected by way of the 
junction board having the substantially parallel con- 

45 ductor lines to transmit a timing signal or other sig- 
nals, the number of connection steps for connecting 
the junction board with the drive circuit board is re- 
duced as compared with the conventional case, since 
the drive circuit board is placed only on one side of the 

so display board. Therefore, the present invention fur- 
th r reduces the production costs as compared with 
the conventional case. Furthermore, the drive circuit 
board and other components are provided along a 
side of the display board, the resulting module has a 

55 small size and light weight. 

The scanning drive LSI and display drive LSI may 
be provided on the display board, instead of being 
provided on the separat drive circuit board. In this 
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case, each of the driv LSIs may have a power input 
terminal and a control signal input terminal, a control 
board having conductor lines for supplying a power 
and a control signal to each of the drive LSIs may be 
arranged adjacently along a side of said display s 
board, and the conductor lines on said control board 
may be connected with said input terminals of each 
of the drive LSIs or conductor lines formed on said 
display board and connected to said input terminals 
directly or by way of a junction board having substan- 10 
tially parallel conductor lines thereon. Because the 
control board and the junction board are connected 
with only one side of the display board, the assembly 
procedure becomes simpler. Therefore, the produc- 
tion costs are lower as compared with the conven- 15 
tional case. Furthermore, the control board and other 
components are provided along only one side of the 
display board, the resulting module has a small size 
and lightweight 

The display device according to the above as- 20 
pects of the present invention where the scanning 
and display drive circuits are mounted on the drive cir- 
cuit board can be assembled in the following manner. 
First, the drive circuit mounted with the drive LSIs is 
prepared, and a connection material for connecting 25 
the conductor lines of the display board with the out- 
put terminals of the drive LSIs is supplied to either the 
display board or the drive circuit board. Then, the 
drive circuit board is arranged adjacently along the 
side of the display board, and the conductor lines on 30 
the display board are collectively connected with the 
respective output terminal on the drive circuit board 
by means of the connection material. When the junc- 
tion board is used, the connection material may be 
supplied to the parallel conductor lines of the junction 35 
board. The junction board and the drive circuit board 
are arranged adjacently along the side of the display 
board, and the conductor lines on the display board 
and t h output terminals on the drive circuit board are 
collectively connected with the parallel conductor 40 
lines of the junction board by means of the connec- 
tion material. As is obvious, the number of steps for 
assembly is fewer as compared with the conventional 
case. 

On the other hand, the display device of the pres- 45 
ent invention where the scanning and display drive 
circuits are mounted on the display board can be as- 
sembled in the following manner. A connection mate- 
rial for connecting the input terminals of each of the 
drive LSIs with the conductor lines for supplying a so 
power and a control signal of the control board is sup- 
plied to the display board or the control board. The 
control board is arranged adjacently along a side of 
the display board, and the conductor lines on the con- 
trol board are collectively connected with the input 55 
terminals of each of the drive LSIs or the conductor 
lines on the display board connected to the input ter- 
minals by means of the connection material. 



When th junction board is used, th conn ction 
material is supplied to the parallel conductor lines of 
the junction board. The junction board and the control 
board are arranged adjacently along a side of th dis- 
play board, and the conductor lines on the control 
board and the input terminals of each of the driv LSIs 
orthe conductor lines on the display board connected 
to the input terminals are collectively connected with 
the parallel lines on the junction board by means of 
the connection material. As is obvious, the display de- 
vice can be easily assembled in fewer steps as com- 
pared with the conventional case even when the 
junction board is interposed. 

In order to accomplish the above object, the pres- 
ent invention further provides a display device having 
a display panel board formed with signal transmis- 
sion conductor lines and at least one flexible board 
mounted with a drive LSI for supplying an output sig- 
nal to the signal transmission conductor lines to drive 
a display panel, characterized in that said flexible 
board comprises an output conductor line connected 
with an output terminal of the drive LSI for transmit- 
ting the output signal from the drive LSI to an end of 
the flexible board; and a first connection terminal 
formed at an end of the output conductor line, and 
said display panel board comprises a ramification 
conductor line ramified into a plurality of branches at 
one end thereof; a switching element interposed be- 
tween each of the branches of the ramification con- 
ductor line and the corresponding signal transmis- 
sion conductor line for connection and disconnection 
therebetween, said switching element being turned 
on and off by a control signal; a control conductor line 
for supplying said control signal to the switching ele- 
ment; and a second connection terminal formed at an 
unramified end of the ramification conductor line and 
connected with said first connection terminal for re- 
ceiving the output signal of the drive LSI through the 
output conductor line. 

In this display device, an output signal from the 
drive LSI formed on the flexible board is transmitted 
to the first connection terminal by way of the output 
conductor line. After transmitted to the second con- 
nection terminal of the display panel board, the out- 
put signal is ramified into a plurality of paths by the 
ramification conductor line connected to the second 
connection terminal. 

At this time, if any of the switching elements in- 
terposed between the branches of the ramification 
conductor line and the corresponding signal trans- 
mission conductor lines is turned on by the control 
signal supplied to the control conductor line, the out- 
put signal from the drive LSI is supplied to the signal 
transmission conductor line corresponding to the 
switching element turned on to drive the display pan- 
el. 

As described above, one output signal output 
from the drive LSI is supplied to a plurality of signal 
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transmission conductor lines through the ramifica- 
tion conductor line. As a result the display panel is 
driven by a small number of the drive LSIs. In the 
above case, since one connection terminal is con- 
nected to a plurality of th signal transmission con- 
ductor lines, the pitch of the connection terminals can 
be made greater than the pitch of the signal transmis- 
sion conductor lines. If the drive LSIs to be mounted 
are not reduced in number, a high-definition display 
panel having a smaller pitch of the signal transmis- 
sion conductor lines is easily produced and driven 
with high reliability. 

According to the present invention, existing con- 
nection materials, connection equipments, and flex- 
ible boards carrying a drive LSI can be employed. 
Therefore, investments for development of new con- 
nection materials and/or flexible boards and invest- 
ments for new equipments are not necessary. 

Furthermore, according to the present invention, 
since the wiring pattern area does not so expand, the 
size of the display panel can be decreased. 

Furthermore, it is possible to subject the display 
panel to interlace scanning by controlling the switch- 
ing elements on the branches of each ramification 
conductor line to operate by turns. Therefore, an im- 
age can be displayed on the display panel based on 
the television broadcasting wave transmitted accord- 
ing to the interlace scanning system without any sig- 
nal processing. 

Furthermore, the wiring or conductor lines in- 
clude fewer crossing portions as compared with the 
conventional active-matrix circuit board as shown in 
Fig. 2. Therefore a better yield of products is ach- 
ieved. 

In an embodiment of the invention, the display 
panel board further comprises a third connection ter- 
minal provided at an end of the control conductor line, 
and said third connection terminal is connected with 
a fourth connection terminal provided at an end por- 
tion of a circuit board across which a conductive line 
connected with said fourth connection terminal ex- 
tends. In this embodiment, the control signal for con- 
trolling the turning-on and turning-off of the switching 
elements is supplied to the control conductor line 
from the circuit board which is different from the flex- 
ible board a separate structure. Accordingly, an exist- 
ing or commercially available flexible board carrying 
a drive LSI can be used as it is for the display device 
of the invention, and therefore the display device 
which allows reduction in number of the drive LSIs 
and high-d finition display panel can be provided 
without increasing the costs. 

In another embodiment, the fourth connection 
terminal and the conductor line connected on the 
fourth connection terminal are provided on the at 
least one flexible board. In this embodiment, the con- 
trol signal suppli d to the conductor line on the at 
least one flexible board is transmitted to the control 
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conductor line n the display panel board via the 
fourth and third connection terminals connected to 
each other. When there are provided a plurality of the 
flexible boards, the flexible boards of the sam de- 

5 sign can be used if the fourth connection terminal 
provided on the flexible boards other than the at least 
one flexible board is not connected with the third con- 
nection terminal on the display panel board. There- 
fore, the display device can be produced at low costs. 

10 In a still another embodiment the flexible boards 

other than said at least one flexible board have nei- 
ther the fourth connection terminal nor the conductor 
line connected to the fourth connection terminal. In 
this case, an unnecessary area for the unused fourth 

15 connection terminal and conductor line is excluded 
from the flexible boards, so that lightening and size 
reduction of the modules is achieved. 

The flexible board with the fourth connection ter- 
minal and the conductor line connected to the fourth 

20 connection terminal can be produced by forming a 
continuous flexible board having a plurality of sets of 
the conductor lines of the same pattern and the first 
and fourth connection terminals, then mounting a 
plurality of the drive LSIs on the continuous flexible 

25 board, and then dividing the continuous flexible 
board into the individual flexible boards such that the 
fourth connection terminal and the conductor line 
connected thereto are included in the individual flex- 
ible board. On the other hand, the flexible board with- 

30 out the fourth connection terminal and the conductor 
line connected thereto can be produced by dividing 
said continuous flexible board having the conductor 
lines, the connection terminals and the LSIs into the 
individual flexible boards such that the fourth con- 

35 nection terminal and the conductor line connected 
thereto are excluded from the individual flexible 
board. Advantageously, such a production method 
can utilize a conventional flexible board production 
process and conventional production equipments 

40 with a minimum change. Accordingly the plant invest- 
ment can be suppressed as much as possible. 

Commercially available flexible boards generally 
have dummy terminals. Accordingly, the fourth con- 
nection terminal can be obtained by utilizing such a 

45 dummy terminal preliminarily provided on a flexible 
board. In this case, the flexible boards for use in the 
display device of the invention are obtained by sub- 
jecting the commercially available or existing flexible 
boards to minimum change of design. In addition, the 

so design rule for the connection terminals of the flex- 
ible board is not required to be changed very much. 
Therefore, the display device can be produced at low 
costs. 

The control signal for the switching elements 
55 may be supplied from outside via the fourth connec- 
tion terminal and the conductor line connected there- 
to in some cases. Alternately, it may be supplied from 
the flexible board per se. For this purpose, in an env 
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bodiment of the inv ntion, the drive LSI on the flex- 
ible board having the fourth connection terminal and 
the conductor line connected t the fourth connection 
terminal at one end thereof has a built-in control sig- 
nal generating circuit for generating the control sig- s 
nal. The other ndofth conductor line is conn cted 
to an output terminal of the control signal generating 
circuit. In this case, a minimum change of the external 
control board is required. 

In order to accomplish the third object, the pres- 10 
ent invention provides a display device having on a 
substrate a plurality of scanning conductor lines and 
a plurality of signal conductor lines intersecting the 
scanning conductor lines, a first switching element 
formed at each intersection between the scanning 15 
conductor lines and the signal conductor lines, a 
scanning conductor line drive element for driving the 
scanning conductor lines, and a signal conductor line 
drive element for driving the signal conductor lines, 
characterized in that a second switching element is 20 
provided between each scanning conductor line and 
the scanning conductor line drive element, and the 
second switching element is put into an open state in 
synchronization with a fall in level of a video signal 
given to the signal line to electrically disconnect the 25 
scanning conductor line from the scanning conductor 
line drive element. 

When the second switching element is put in an 
open condition, that is, turned off, the signal conduc- 
tor line is electrically disconnected from the scanning 30 
conductor line drive element Therefore, by temporar- 
ily turning off the second switching element in syn- 
chronization with the fall in level of the video signal 
given to the signal conductor line, an instantaneous 
voltage drop occurring to the signal conductor line 35 
due to the fall in level of the video signal from TT to 
"L" is not transmitted to the scanning conductor line 
driv lement 

As a result, various signals in the scanning con- 
ductor line drive element can be maintained in a sta- 40 
ble state. Therefore, a possible faulty operation of the 
scanning conductor line drive element and total 
breakdown of the element due to a voltage exceeding 
the endurance voltage of the element can be prevent- 
ed. 45 

Furthermore, a momentary change of voltage in 
the signals in the scanning conductor line drive ele- 
ment due to the instantaneous voltage drop is avoid- 
ed, and therefore a great voltage difference between 
an ON voltage and an OFF voltage of the first switch- so 
ing element can b assured within the range of the 
endurance voltage of the scanning conductor line 
drive element Thus, the display quality can be im- 
proved. 

It is possible that the electric potential at each 55 
scanning conductor line become unstable to insuffi- 
ciently turn off the first switching element when the 
scanning conductor line is disconnected from the 
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scanning conductor lin driv element Such a possi- 
bility can be avoided by a display device further com- 
prising an external power input terminal connected to 
an external power source having an OFF voltage suf- 
ficient to turn off the first switches, and a third switch- 
ing element provided on each scanning conductor line 
for switching a signal to be transmitted through each 
scanning conductor line between a scanning signal 
supplied from the scanning conductor line drive ele- 
ment and the OFF voltage, wherein the second 
switching element is in an open state, a switching con- 
trol signal is given to an input terminal of the third 
switching element so that the OFF voltage is supplied 
to the scanning conductor line to sufficiently turn off 
the first switching element 

With this structure, the first switching element is 
sufficiently turned off to easily solve the above- 
mentioned problem. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully un- 
derstood from the detailed description given herein- 
below and the accompanying drawings which are giv- 
en by way of illustration only, and thus are not limit- 
ative of the present invention, and wherein: 

Fig. 1 is a diagram showing a display section of 

a conventional active-matrix type liquid crystal 

display device; 

Fig. 2 is a circuit diagram showing the construc- 
tion of another conventional active-matrix type 
liquid crystal display device; 
Fig. 3 is a timing chart of control signals of the liq- 
uid crystal display device shown in Fig. 2; 
Fig. 4 is a flow chart of the assembly process of 
the liquid crystal display device shown in Fig. 2; 
Fig. 5 is a circuit diagram of an active-matrix type 
liquid crystal display device in accordance with 
an embodiment of the present invention; 
Fig. 5A is a circuit diagram of another embodi- 
ment of the display device of the present inven- 
tion; 

Fig. 6 is a timing chart of control signals of the 

display device shown in Fig. 5; 

Fig. 7 is a diagram showing a modified example 

of the display device of Fig. 5; 

Fig. 8 is a timing chart of control signals of the 

display device of Fig. 7; 

Fig. 9 is a flow chart of the assembly process of 
the display device of Fig. 5; 
Fig. 10 is a circuit diagram of a display device ac- 
cording to an embodiment of the present inven- 
tion; 

Fig. 11 is a circuit diagram of a liquid crystal dis- 
play device according to an embodiment of the 
present invention; 

Fig. 12 is a schematic circuit diagram illustrating 
a connection structure between a display panel 
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and a drive LSI for a display device according to 
the present invention; 

Fig. 13 is a circuit diagram of a TFT liquid crystal 
display device to which the connection structure 
of Fig. 12 is applied; 

Fig. 14 is a timing chart of TFT control signals for 
alternately turning on and off the TFTs shown in 
Fig. 13; 

Fig. 15 is a diagram showing a pattern of the con- 
n ction portion shown in Fig. 13; 
Fig. 16 is a circuit diagram of another TFT liquid 
crystal display device to which the connection 
structure of Fig. 12 is applied; 
Fig. 17 is a circuit diagram of another TFT liquid 
crystal display device to which the connection 
structure of Fig. 12 is applied; 
Fig. 18 is an exemplified wiring pattern of a flex- 
ible board of the examples shown in Figs. 13 and 
17; 

Fig. 19 is a circuit diagram of another TFT liquid 
crystal display device to which the connection 
structure of Fig. 12 is applied; 
Fig. 20 is a circuit diagram of another TFT liquid 
crystal display device to which the connection 
structure of Fig. 12 is applied; 
Fig. 21 is a diagram showing a modified example 
of the connection structure between the TFT liq- 
uid crystal display panel and the scanning elec- 
trode drive LSI shown in Fig. 13; 
Fig. 22 is a circuit diagram of an active-matrix dis- 
play device in accordance with an embodiment of 
the present invention; 

Fig. 23 is a timing chart showing the timing of 
turning on and off various signals in the active- 
matrix display device shown in Fig. 22; 
Fig. 24 is a circuit diagram of an active-matrix dis- 
play device in accordance with an embodiment of 
the present invention; and 
Fig. 25 is a timing chart showing the timing of 
turning on and off various signals in the active- 
matrix display device shown in Fig. 24; and 
Fig. 26 is a timing chart for explaining a problem 
caused by the instantaneous voltage drop of a 
scanning signal. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Fig. 5 shows a TFT matrix type liquid crystal dis- 
play device in accordance with an embodiment of the 
present invention. In the present liquid crystal display 
device, unit cells each composed of a pixel P and a 
thin film transistor T connected to the pixel P at one 
terminal are arranged in a matrix form on a display 
board 107. A thin film rectifying element may be used 
inst ad of the thin film transistor T. The gates of the 
thin film transistors T, T f ... in every row are connect- 
d to a scanning conductor line 108 extending in the 



direction of the row, while the other terminals of the 
thin film transistors T f T, ... in every column are con- 
nected to a display conductor line 114 extending in 
the direction of the column. Further a driv circuit 

5 board 118 on which a scanning drive LS1 122 and a 
display drive LSI 123 are mounted is provided adja- 
cently along a side of the display board 107 intersect- 
ing perpendicularly to the display conductor lines 114. 
The above-mentioned display drive LS1 123 yields an 

10 output signal representing image data at its display 
signal output terminals 112, 112, ... arranged along a 
side adjacent to the display board 1 07 of the drive cir- 
cuit board 118. The display conductor lines 114, 
114, ... on the display board 107 are connected to the 

15 display signal output terminals 112, 112, ... Mean- 
while, the aforementioned scanning drive LSI 122 
yields an output signal for scanning at its scanning 
signal output terminals 116a, 116b, 116c, 116d, 116e 
substantially aligned with the display signal output 

20 terminals 112, 112, ... on the drive circuit board 118. 
The scanning signal output terminals 116a - 11 6e are 
respectively connected to ends of ramification con- 
ductor lines 131, 132, 133, 134, and 135 provided on 
the display board 107. The ramification conductor 

25 lines 131 through 135 are arranged in the direction of 
the column on a side of the cell array, where the other 
ends of the ramification conductor lines 1 31 - 1 35 are 
respectively bifurcated into two branches 131a and 
1 31 b; 1 32a and 1 32b; 1 33a and 1 33b; 1 34a and 1 34b; 

30 and 1 35a and 1 35b. The ramification conductor lines 
1 31-1 35 bend substantially at a right angle toward the 
scanning conductor lines 108. More specifically, the 
ramification conductor line branches 131a, 132a, 
133a, 134a, 135a extend in the direction of the col- 

35 umn by a specified length and bend at an angle of 90° 
to extend toward the corresponding rows of the cell 
array. On the other hand, the ramification conductor 
line branches 131b, 132b, 133b, 134b, 135b directly 
extend toward the corresponding rows of the cell ar- 

40 ray from the ramification points. The adjacent scan- 
ning conductor lines 1 08 of the number of the scan- 
ning signal output terminals (five in this case) consti- 
tute a group, and the adjacent scanning conductor 
lines of each group correspond to the same nth 

45 branches (0 < n ^the number of the scanning signal 
output terminals) of the ramification conductor lines. 
The same nth branches 131a-135a; 131b-135b of 
said ramification conductor lines 131-135 constitute 
a group, and the branches 131a-135a; 131b-135b 

so corresponding to the scanning signal output termi- 
nals in each group are disposed in the same order. In 
other words, the paired ramification conductor line 
branches 131a and 131b; ...; and 135a and 135b cor- 
respond to scanning conductor lines 108 and 108 in 

55 the rows separated apart from each other by the 
number (five in the present example) of the output 
signals f the scanning drive LSI 122. Further, thin 
film transistors Q1 , Q1#; Q2, Q2#; Q3, Q3#; Q4, Q4#; 
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Q5 and Q5# are provided as first switching elements 
between the paired ramification conductor line 
branches 131a and 131b; and 135a and 135b and 
the scanning conductor lines corresponding to the 
ramification conductor line branches. The gates of 5 
the thin film transistors Q1, Q2, ... f Q5 in a group are 
connected to a control conductor line 115a, while the 
gates of the thin film transistors Q1#, Q2#, Q5# in 
another group are connected to a control conductor 
line 115b. The thin film transistors Q1-Q5, Q1#-Q5# 10 
of the two groups are controlled to be turned on and 
off alternately by control signals output to the control 
conductor lines 1 1 5a and 1 1 5b from control signal ter- 
minals 117a and 117b provided on the drive circuit 
board 1 1 8 as the control means. A circuit for generat- 1 5 
ing the control signal (not shown) may be provided 
outside of the drive circuit board 118. Alternately such 
a circuit may be provided on the drive circuit board 
118. Each of the control conductor lines 115a and 
115b is a common bus line for each group of the thin 20 
film transistors Q1-Q5, Q1#-Q5#. The number of the 
thin film transistors Q1-Q5, Q1#-Q5# in each group 
is equal to the number of output signals of the scan- 
ning drive LSI. With this arrangement, the wiring 
space, that is, the space occupied by the conductor 25 
lines, is curtailed. 

In operation, the scanning drive LSI 123 gener- 
ates pulse output signals in a constant cycle in a man- 
ner as shown in Fig. 6 and outputs them from the 

scanning signal output terminals 116a, 116b 30 

116e. Meanwhile, from the control signal output ter- 
minals 117a and 117b are output the control signals 
which are synchronized with the output signal from 
the scanning signal output terminal 116a and have a 
cycl two (the number of branches) times greater 35 
than th cycle to turn on and off the thin film transis- 
tors Q1-Q5 and Q1#-Q5# in each group by turns. At 
the same time, the output signals (representing im- 
age data) at the output terminals 112 of the display 
drive LSI 122 are applied to the thin film transistors 40 
T of the unit cells via the display conductor lines 114. 
As a result, image display is performed. 

Thus in the present liquid crystal display device, 
two scanning conductor lines 108 and 108 can be 
driven per output signal (output terminal) of the scan- 45 
ning drive LSI. Therefore, the number of scanning 
drive LSIs to be employed can be reduced to half that 
of the conventional case, which allows a remarkable 
cost reduction. Furthermore, it is unnecessary to 
make finer the pitch of the output terminals 116a- 50 
116e of the scanning drive LSI 123 or to increase th 
number of the output terminals per drive LSI, and 
therefore the yield is not reduced. 

Furtherm re, the liquid crystal display device 
can be assembled in a simple and short process as 55 
shown in Fig. 9. In more detail, firstly a connection 
material for connecting the terminals 116a-116e, 
1 1 7a, 1 1 7b, 1 1 2 of the drive circuit board 1 1 8 with the 
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conductor lines 131-135, 115a, 115b, 114 of the dis- 
play board (display panel) 107 is supplied to either of 
the boards 118 and 107 (st p S1). Then the boards 
118 and 107 are mutually aligned (step S2), and the 
boards 118 and 1 07 are conn cted so that t h termi- 
nals of the boards 118 and 107 are connected with 
each other collectively by means of pressure welding 
or the like (step S3). Thus the assembling can be per- 
formed in a very simple and short process as com- 
pared with the conventional case, which further re- 
duces the cost 

Although the drive circuit board 118 is provided 
along the side of the display board 107 perpendicular 
to the display conductor line 114, and the bent rami- 
fication conductor lines 131 - 135 and the thin film 
transistors Q1, Q1#; Q2, Q2#; Q3, Q3#; Q4, Q4#; Q5 
and Q5# serving as the first switching elements are 
provided between the scanning conductor lines 108 
and the scanning signal output terminals 116a - 11 6e 
in the example shown in Fig. 5, the present invention 
is not limited to the above-mentioned arrangement. 
For instance, as shown in Fig. 5A, one drive circuit 
board 118' may be provided along the side of the dis- 
play board 1 07 perpendicular to the scanning conduc- 
tor lines 108 and similar bent ramification conductor 
lines 131-133 having branches 131a-135a, 131b- 
135b and switching elements Q1-Q3, Q1#-Q3# may 
be provided between the display conductor lines 114 
and the display signal output terminals 112a-112c. In 
Fig. 5A, reference numeral 116 indicates a scanning 
signal output terminal. In the case of the example of 
Fig. 5A, the adjacent display conductor lines 114 of 
the number of the display signal output terminals 
(three in this case) constitute a group, and the adja- 
cent display conductor lines 114 of each group corre- 
spond to the same mth branches (0 < m ^ the number 
of the display signal output terminals) 131a-133a, 
131b-133b of the ramification conductor lines. The 
same mth branches 131a-133a; 131b-133b of the 
ramification conductor lines constitute a group, and 
the branches corresponding to the display signal out- 
put terminals 112a-112c in each group are disposed 
in the same order. 

It is to be noted that the scanning drive LSI 122 
and the display drive LSI 123 are not shown in Figs. 
5A, 7 and 10 for the sake of simplification of the draw- 
ings. Furthermore, although only one scanning drive 
LS1 122 and only one display drive LS1 123 are shown 
in Fig. 5, it will be easily understood that more drive 
LSIs 122, 123 can be provided. 

Furthermore, it is possible to provide ramifica- 
tion lines both between the scanning signal output 
terminals and the scanning conductor lines 108 and 
between the display signal output terminals and the 
display conductor lines 114. In this case, either the 
ramification conductor lines to be connected the 
scanning conductor lines 108 or the ramification con- 
ductor lines to be connected with the display conduc- 
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tor lines 114 extend in the direction of the rows or the 
columns. 

In the xample shown in Fig. 5, when the thin film 
transistors Q1-Q5, Q1#-Q5# ar off, the electric po- 
tential at the scanning conductor line 108 sometimes 
becomes unstable to insufficiently turn off the thin 
film transistor T of each unit cell. In such a case, as 
shown in Fig. 7, thin film transistors U1, U2, U3, U4, 
U5, U1#, U2#, U3#, U4#, U5# are provided as second 
switching elements between the scanning conductor 
lines 108 and an off voltage supply line 110 connected 
to an external power terminal 111 having a voltage 
which sufficiently turns off the thin film transistor T 
of each unit cell as shown in Fig. 7. Then the electric 
potentials at control conductor lines 113a and 113b 
are controlled to turn on each of the above- 
mentioned thin film transistors U1-U5, U1#-U5# 
when the thin film transistors Q1-Q5, Q1#-Q5# are 
each off in correspondence with the electric poten- 
tials at the control conductor lines as shown in Fig. 8. 
With the arrangement of Fig. 7, the electric potentials 
at the scanning conductor lines 108 are stabilized 
when the thin film transistors Q1-Q5, Q1#-Q5# are 
off to allow the thin film transistor T of each unit cell 
to be sufficiently turned off. 

Although the ramification conductor lines 131 - 
135 are each bifurcated in the embodiments descri- 
bed as above, the present invention is not limited to 
such an arrangement. Unless the yield of connection 
is problematic, the number of branches can be in- 
creased to 3, 4 or more according which the number 
of scanning drive LSIs (or display drive LSIs) to be 
employed can be reduced to 1/3, 1/4 or less. 

Since the first and second switching elements 
Q1-Q5, Q1#-Q5#, U1-U5, U1#-U5# are composed of 
thin film transistors, the transistors can be easily 
formed in an ordinary liquid crystal display device 
manufacturing process. Therefore, the transistors 
can be provided without increasing the cost When 
the first and second switching elements are made of 
thin film rectifying elements, the rectifying elements 
can be also easily formed in an ordinary liquid crystal 
display device manufacturing process, and therefore 
it does not increase the cost 

Fig. 10 shows an example where a flexible wiring 
board 119 is interposed as a junction board between 
the display board 107 and the drive circuit board 118. 
The flexible wiring board 119 has substantially paral- 
lel conductor lines 120 to relay the output signals of 
each drive LSI. In order to reduce the external dimen- 
sions of the resulting module, the drive circuit board 
118 may be placed on a peripheral portion of the rear 
surface of the display board 107. 

The display device of Fig. 10 is produced as fol- 
lows. After a connection material is supplied to the 
parallel conductor lines 120 of the junction board 119, 
the junction board 119 and the drive circuit board 118 
are placed in position on one side of the display board 



1 07. Then the parallel conductor lines 1 20 of the junc- 
tion board 119 are collectively connected with both 
the conductor lines on the display board 107 and the 
output terminals on the drive circuit board 118 by 

5 means of the connection material. As is obvious, the 
number of steps for assembly is fewer as compared 
with the conventional case. 

Furthermore, the scanning drive LS1 122 and the 
display drive LS1 123 are not always required to form 

10 an external circuit of the display device. As shown in 
Fig. 11, the scanning drive LSI 122 and the display 
drive LSI 123 may be provided on the display board 
1 07, and powers and signals may be supplied to input 
terminals 124a, 124b, 124c, 125a, 125b, 125c of the 

15 drive LSIs 122 and 123 from a control board 121 hav- 
ing conductor lines 128, 129 for supplying powers and 
signals. In this case, the entire display device can be 
made compact. 

The display device as shown in Fig. 11 can be as- 

20 sembled in the following way. First, the display board 
107 mounted with the drive circuits 122 and 123 and 
the control board 121 having the conductor lines 128, 
1 29 are prepared. A connection material for connect- 
ing the input terminals 124a-124c, 125a- 125c of each 

25 of the drive LSIs 122, 123 with the conductor lines 
128, 129 is supplied to either the display board 107 
or the control board 121. Then the control board 121 
is placed adjacently along a side of the display board 
107, and the conductor lines 128, 129 on the control 

30 board 1 21 are collectively connected directly with the 
input terminals 1 24a-1 24c, 1 25a-1 25c of each of the 
drive LSIs 122, 123 or through the conductor lines 
126, 127 on the display board connected to the input 
terminals 124a- 124c, 125a-125c by means of the 

35 connection material. 

When the junction board 119 having the parallel 
conductor lines 120 is interposed between the display 
board 107 and the control board 121, although such 
an example is not shown, the connection material is 

40 supplied to the parallel conductor lines 120 of the 
junction board 119. Then, after placing the junction 
board 119 and the control board 121 in position on 
one side of the display board 107, the conductor lines 
128, 129 on the control board 121 and either the input 

45 terminals 124a-124c, 125a-125c of each of the drive 
LSIs 1 22, 1 23 or the conductor lines 1 26, 1 27 are col- 
lectively connected with the parallel lines 120 on the 
junction board 119 by the connection material. 

As is evidentf rom the above description, accord- 

so ing to the display device of the present invention, 
each output signal (output terminal) of either the 
scanning drive LSI or the display drive LSI is transmit- 
ted to a plurality of scanning conductor lines or display 
conductor lines by way of the corresponding ramif i- 

55 cation conductor line and first switching element. 
Therefore, the scanning conductor lines (or the dis- 
play conductor lines) of the number corresponding to 
the number of the branches of one ramification con- 



12 



21 £P 0 601 869 A2 



22 



ductor line are driven per output terminal of the scan- 
ning drive LSI or th display drive LSI. Therefore, the 
number of the scanning drive LSIs (or the display 
drive LSIs) to be mployed is reduced by a factor 
equal to the number f the branches and is much s 
smaller as compared with the convent i nal case to al- 
low a remarkable cost reduction to be achieved. Fur- 
thermore, since the above arrangement neither 
makes finer the pitch of the output terminals of the 
drive LSI nor increases the number of output termi- 10 
nais per drive LSI, the yield is not reduced. Rather the 
yield increases because the connection portions of 
the drive LSIs are reduced in number as a whole. Fur- 
thermore, because the display signal output termi- 
nals and the scanning signal output terminals are ar- 15 
ranged along a side of the display board, the display 
drive LSI and the scanning drive LSI can be mounted 
on a common drive circuit board along the side of the 
display board. When this arrangement is adopted, 
only one process is required for connecting the dis- 20 
play board with the drive circuit board. 

Fig. 12 shows a schematic circuit diagram of a 
connection section between a display panel and a 
drive LSI of the display device in accordance with an- 
other embodiment of the present invention. Accord- 25 
ing to the assembly structure of the display device of 
the present embodiment, a conductor line for sending 
one signal output from a drive LSI is bifurcated, and 
a switching element is provided for each branch. 

Referring to Fig. 12, an output conductor line 21 7 30 
connected to an output terminal 211 of the drive LSI 
formed on a flexible board 2 1 9 is connected via a con- 
nection portion 216 to a display panel board 218 to a 
ramification conductor line 213 formed on the display 
panel board 218 and ramified into two branches 213a 35 
and 213b at one end thereof. 

Between the branches 213a and 213b and signal 
transmission conductor lines 214a and 214b connect- 
ed to the branches 213a and 213b are formed thin 
film transistors (each referred to as the TFT" here- 40 
inafter) 212a and 212b which serve as the switching 
elements. Control conductor lines 215a and 215b for 
supplying individually to the gates of the TFTs 212a 
and 212b TFT control signals for controlling turning- 
on and turning-off of the TFTs are provided perpen- 45 
dicuiar to the signal transmission conductor lines 
214a and 214b. 

With the above-mentioned arrangement, by sup- 
plying the TFT control signals alternately to the con- 
trol conductor line 215a and the control conductor line so 
215b, the TFT 212a and the TFT 212b are alternately 
turned on and off to allow a signal from one output 
terminal 211 of the driv LSI to be transmitted alter- 
nately to the two signal transmission conductor lines 
214a and 214b. 55 

Fig. 13 shows a schematic circuit diagram of a 
connection section between a TFT liquid crystal dis- 
play panel and a drive LSI in the case where the as- 



sembly structure of the display device as shown in 
Fig. 12 is applied to a TFT liquid crystal display de- 
vic . It should be noted that like components are de- 
noted by th same reference numerals in Figs. 1 2 and 
13. 

Output terminals 221 A, 221 B, 221 C, ... of a drive 
LSI 220 formed on flexible board 219 are connected 
to connection portions 21 6A, 21 6B, 21 6C, ... for elec- 
trically connecting a liquid crystal display panel board 
222 with the flexible board 21 9 by way of output con- 
ductor lines. 

The ramification conductor lines 213 connected 
to the connection portions 216A, 216B, 216C, ... on 
the side of the liquid crystal display panel board 222 
are each ramified into two branches in the same man- 
ner as in Fig. 1 2. Between the branches and the scan- 
ning signal transmission conductor lines 223a and 
223b are formed TFTs 21 2a and 21 2b which serve as 
switching elements. The control conductor lines 215a 
and 215b for supplying a TFT control signal individ- 
ually to the gate electrodes of the TFTs 212a and 
212b are provided perpendicularly to the scanning 
signal transmission conductor lines 223a and 223b. 
Ends of the control conductor line 215a and 215b are 
connected to control conductor lines 225a and 225b 
on the flexible board 219 via the connection portions 
224a and 224b respectively. 

As is evidentfrom Fig. 13, the pitch P1 of the con- 
nection portions 216A, 216B, 216C ... for connection 
between the liquid crystal display panel board 222 
and the flexible board 21 9 is about twice as great as 
the pitch P2 of the scanning signal transmission con- 
ductor lines 223a, 223b, 223a, 223b, ... on the liquid 
crystal display panel board 222. 

Fig. 14 shows examples of waveforms of the TFT 
control signals for alternately turning on and off the 
TFTs 212a and 212b of the TFT liquid crystal display 
device shown in Fig. 13. A TFT control signal a is sup- 
plied to the control conductor line 225a shown in Fig. 
13 to turn on the TFT 212a when the control signal 
has a high logic level "H" to allow a scanning signal 
to be transmitted to the scanning signal transmission 
conductor line 223a. Meanwhile, a TFT control signal 
b is supplied to the control conductor line 225b to turn 
on the TFT 212b when the control signal has a high 
logic level "H" to allow a scanning signal to be trans- 
mitted to the scanning signal transmission conductor 
line 223b. 

Therefore, by inverting the levels of the TFT con- 
trot signals a and b in correspondence with the cycles 
of scanning signals A, B, C, ... as shown in Fig. ^out- 
put from the output terminals 221 A, 221 B, 221C, ... of 
the aforementioned drive LSI 220, the scanning sig- 
nal transmission conductor lines 223a, 223a, ... are 
scanned in th first scanning time in response to the 
scanning signals A, B, C, ... output from output termi- 
nals 221 A, 221 B, 221C, ... of the drive LSI 220, and 
the scanning signal transmission conductor lines 
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223b, 223b, ... are scanned in the second scanning 
time. 

In other words, twice as many scanning signal 
transmission conductor lines as the number of scan- 
ning signals output from the drive LSI 220 can be 
scanned. Therefore, by increasing the number of 
branches of the ramification conductor line 213 con- 
nected to the scanning signal output terminal of the 
driv LSI 220 to three, four, or more, it is possible to 
scan three, four, or more times as many scanning sig- 
nal transmission conductor lines as the scanning sig- 
nal transmission conductor lines used in the conven- 
tional case. 

Fig. 15 shows an example of a pattern around the 
connection portion between the liquid crystal display 
panel board 222 and the flexible board 219 shown in 
Fig. 13. 

Referring to Fig. 1 5, a connection terminal (a first 
connection terminal) of the output conductor line 217 
and a connection terminal (a second connection ter- 
minal) of the ramification conductor line 213 on the 
sid of the liquid crystal display panel board 222 are 
mutually aligned and connected with each other by di- 
rect pressure welding using an anisotropic conduc- 
tive film, solder, photo-setting resin, clip, or the like 
or another method to form the aforementioned con- 
n ction portion 216. In the following description, the 
"connection portion" is defined as a portion where 
two corresponding connection terminals are connect- 
ed with each other. 

The ramification conductor lines 213 are each 
ramified into two branches 21 3a and 21 3b on the side 
of the scanning signal transmission conductor lines 
223. 

According to the assembly structure of the dis- 
play device of the present embodiment shown in Figs. 
12-15, the output conductor line 217 connected to the 
output terminal 221 of the drive LSI 220 on the flex- 
ible board 219 is connected to the ramification con- 
ductor line 213 on the liquid crystal display panel 
board 222 via the connection portion 216. Between 
th branches 213a and 213b of the ramification con- 
ductor line 213 and the scanning signal transmission 
conductor lines 223a and 223b are formed the TFTs 
212a and 212b. The TFT 212a and the TFT 212b are 
alternately turned on and off by the TFT control sig- 
nals alternately supplied to the gate electrodes of the 
TFTs from the control conductor line 21 5a or the con- 
trol conductor line 215b. Therefore, a scanning signal 
from one output terminal 221 of the drive LSI 220 can 
b transmitted alternately to the two scanning signal 
transmission conductor lines 223a and 223b on the 
liquid crystal display panel board 222. 

In other words, the present embodiment can ach- 
ieve a display device assembly structure which on 
one hand can significantly reduce the number of drive 
LSIs required to be used for driving the liquid crystal 
display panel, when compared with the conventional 



assembly structure and which on the other hand can 
make finer the liquid crystal display panel (which 
means increase of the number of pixels P = reduction 
of the pixel pitch) without reducing the pitch of the 

s output terminals of th driv LSIs or increasing the 
number of the drive LSIs. According to the present 
display device assembly structure, the conventional 
flexible board with the LSIs and the conventional 
connection methods can be used. Also, the conven- 

10 tional connection material such as the anisotropic 
conductive film and the conventional equipment for 
connection can be used. Thus, neither investment for 
development of new methods and materials nor in- 
vestment for new equipments is required. As a result, 

15 a superior display device assembly structure is ach- 
ieved at a low cost 

Furthermore, according to the present embodi- 
ment, the liquid crystal display panel board 222 and 
the flexible board 219 are required to be connected 

20 with each other at twice as large a pinch as the pitch 
of the scanning signal transmission conductor lines 
223 formed on the liquid crystal display panel board 
222. Therefore, the pitch of the connection portions 
216 can be set wide enough to remarkably improve 

25 the reliability of the connection between the liquid 
crystal display panel board 222 and the flexible board 
219. 

Fig. 1 6 shows a circuit d iagram of a variant of the 
TFT liquid crystal display device shown in Fig. 13 to 

30 which the assembly structure of the display device as 
shown in Fig. 1 2 is applied. It should be noted that like 
components are denoted by the same reference nu- 
merals in Figs. 13 and 16, and no description therefor 
is provided below. 

35 In the embodiment of Fig. 13, the flexible board 

219 has control conductor lines 225a and 225b whose 
connection terminals (third connection terminals) are 
connected via the connection portions 224a and 
224b to connection terminals (fourth connection ter- 

40 minals) of the control conductor lines 2 1 5a and 21 5b 
respectively for supplying a TFT control signal individ- 
ually to the gate electrodes of the TFTs 212a and 
212b. In the embodiment of Fig. 16, control conductor 
lines, denoted now by 232a and 232b, are formed on 

45 a circuit board 231 provided separately from the flex- 
ible board 219. 

Thus by supplying the TFT control signal to the 
control conductor lines 21 5a and 21 5b from the circuit 
board 231 different from the flexible board 219, a 

so commercially available flexible board on which a 
drive LSI is mounted can be utilized as it is. 

Fig. 17 shows a circuit diagram of another em- 
bodiment where the assembly structure of the dis- 
play device as shown in Fig. 12 is applied to a TFT liq- 

55 uid crystal display device. It should be noted that like 
components are denoted by the same reference nu- 
merals in Figs. 13, 16 and 17 and no description 
therefor is provided below. 
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In the present embodiment, the TFT liquid crystal 
display panel is driven by the scanning signals from 
a plurality of driv LSIs (only two 220, 234 of which 
are shown). The drive LSIs 220, 234 are formed on re- 
spect iv exclusive-use flexible boards 219, 233 hav- s 
ing the same configuration. 

The control conductor lines 215a and 215b for 
supplying the TFT control signals individually to the 
gat electrodes of the TFTs 212a and 212b are con- 
n ct d to the control conductor lines 225a and 225b 10 
formed on the flexible board 219 via the connection 
portions 224a and 224b in the same manner as in Fig. 
13. When the other flexible boards have such control 
conductor lines 238a, 238b, ... , the control conductor 
lines 215a and 215b are not connected to the control 15 
conductor lines 238a, 238b by providing unconnected 
portions 237a and 237b. 

With this arrangement, only one type of flexible 
board is required to be newly designed. 

Fig. 18 shows an example of a wiring pattern of 20 
the flexible board 219 provided with the control con- 
ductor lines to be connected to the control conductor 
lines 215a and 215b on the liquid crystal display panel 
board 222 via the connection sections 224a and 
224b. In general, a flexible board 241 being on the 25 
market or already existing is formed with a drive LSI 
242, and a plurality of auxiliary terminal patterns (or 
dummy terminal patterns) 244, 244, ... are provided 
for the output signal conductor line patterns 243, 
243, ... from the drive LSI 242. 30 

Therefore, control conductor line patterns 245a 
and 245b (corresponding to the control conductor 
lines 225a and 225b shown in Figs. 13 and 17) for 
supplying the TFT control signals to the gate electro- 
des of the TFTs 212a and 212b are formed on the 35 
flexible board 241 by utilizing the auxiliary terminal 
patterns (or the dummy terminal patterns) 244. 

In this case, change of design of the existing or 
commercially available flexible board and change of 
design rule of the connection terminals on the side of 40 
the liquid crystal display panel board 222 are mini- 
mized. Accordingly, the assembly structure of the 
display device of the invention can be achieved by 
utilizing the conventional connection material and 
the conventional connection equipment as they are. 45 

Fig. 19 is a circuit diagram of the vicinity of a con- 
nection section between a TFT liquid crystal display 
panel and a scanning electrode drive LSI in accor- 
dance with a modification of the example shown in 
Fig. 17. It should be noted that in Figs. 17 and 19 like so 
components are denoted by the same reference nu- 
merals and no description therefor is provided below. 

In the present embodiment, the control conduc- 
tor lines 215a and 21 5b for supplying the TFT control 
signals individually to the gate electrodes of the TFTs 55 
212a and 212b are connected to the control conduc- 
tor lines 225a and 225b formed on the flexible board 
219 via the connection portions 224a and 224b in the 
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same manner as in Fig. 17. The control conductor 
lines 238a and 238b on th other flexible boards (only 
one 233 of which is shown) are not used. Therefore 
unnecessary areas (X) and (Y) on which the control 
conductor lines 238a and 238b are formed are re- 
moved from the other flexible boards 233. 

By forming the control conductor lines 225a and 
225b only on one flexible board 219 and removing the 
unnecessary areas (X) and (Y) from the flexible 
boards 233 as described above, the flexible boards 
become light in weight and each module can be de- 
signed to be compact 

The removal of the areas (X) and (Y) from the 
flexible boards 233, ... can be performed when a con- 
tinuous flexible board having a plurality of sets of the 
conductor lines of the same pattern is, after getting 
mounted with a plurality of the drive LSIs in position, 
subjected to a blanking process for dividing the con- 
tinuous flexible board into a plurality of individual flex- 
ible boards. A conventional flexible board manufac- 
turing procedure is arranged to include a first blank- 
ing (or cutting) process in which the areas (X) and (Y) 
are reserved and a second blanking (or cutting) proc- 
ess in which the areas (X) and (Y) are removed from 
an individual flexible board. The continuous flexible 
board is subjected to either the first blanking (or cut- 
ting) process or the second blanking (or cutting) proc- 
ess for each purpose. Thus, this method can utilize 
a conventional flexible board manufacturing proce- 
dure. 

Fig. 20 is a circuit diagram of a connection sec- 
tion between the TFT liquid crystal display panel and 
the scanning electrode drive LSI in an embodiment 
where the TFT control signals supplied to the TFTs 
212a and 212b is generated by a TFT control signal 
generating circuit formed inside the drive LSI. It 
should be noted that in Figs. 13 and 20 like compo- 
nents are denoted by the same reference numerals 
and no description therefor is provided here. 

The control conductor lines 215a and 215b for 
supplying the TFT control signals to the gate electro- 
des of the TFTs 212a and 212b are connected to the 
control conductor lines 251 a and 251 b formed on the 
flexible board 219 via the connection portions 224a 
and 224b. The respective other ends of the control 
conductor lines 251a and 251b are connected to out- 
put terminals 252a and 252b of the TFT control signal 
generating circuit (not shown) formed inside the drive 
LSI 220. 

Because the TFT control signal generating circuit 
is provided inside the drive LSI 220, less design 
change is required for a control board externally pro- 
vided, and yet it is possible to achieve the same effect 
as produced by the assembly structure of the TFT liq- 
uid crystal display device. 

Fig. 21 shows a modification of the embodiment 
shown in Fig. 13. 

In the example shown in Fig. 13, when either the 
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TFT 212a or the TFT 212b is selected, an electric po- 
tential at th scanning signal transmission conductor 
line (e.g., scanning signal transmission conductor line 
223a) connected to the TFT being not selected (e.g., 
TFT 212a) may become unstable, which may cause 
the pixels connected to the scanning signal transmis- 
sion conductor line (e.g., scanning signal transmis- 
sion conductor line 223a) to exhibit a faulty display 
image. 

In order to avoid such a thing, in the present em- 
bodiment as shown in Fig. 21, a stabilizing power is 
supplied to the scanning signal transmission conduc- 
tor lines 223a and 223b from a connection portion 
260 via a power line 261 and TFTs 262a and 262b. In 
this case, the TFTs 262b are controlled to be turned 
on and off by the TFT control signal supplied to the 
TFTs 262b from the connection portion 263 via a con- 
trol conductor line 265, while the TFTs 262a are con- 
trolled to be turned on and off by the TFT control sig- 
nal supplied to the TFT 262a from a connection sec- 
tion 264 via a control conductor line 266, whereby the 
stabilizing power is supplied to the unselected scan- 
ning signal transmission conductor line 223a or scan- 
ning signal transmission conductor line 223b. 

The above-mentioned TFTs 262a and 262b may 
be provided adjacent to the TFTs 212a and 212b. 
However, in the present embodiment, the TFTs 262a 
and 262b are provided at the side opposite from the 
sid where the TFTs 212a and 212b are provided. By 
so doing, the time during which the TFT T connected 
to the pixel P is supplied with the scanning signal can 
be as short as possible, whereby the scanning signal 
can be stably supplied thereto. 

In the present case, conductor lines 269 and 270 
for externally supplying the TFT control signals to the 
above-mentioned control conductor lines 265 and 

266 as well as a conductor line 271 for externally sup- 
plying the stabilizing power to the power line 261 are 
provided on a flexible board 268 on which a drive LSI 

267 for supplying a display signal to each TFT consti- 
tuting each pixel on the liquid crystal display panel 
board 222. 

Thus, in connecting the flexible board 268 and 
the liquid crystal display panel board 222, the con- 
ductor lines 269, 270, and 271 can be collectively con- 
nected with the control conductor lines 265 and 266 
and the power line 261 by way of the connection por- 
tions 263, 264, and 260. Furthermore, there is no 
n ed to prepare any additional flexible board for the 
conductor lines 269, 270, and 271, which allows re- 
duction in number of parts. 

Fig. 22 shows an active-matrix display device in 
accordance with a still further embodiment of the 
present inv ntion. On a transparent insulating board 
302 which is made of glass and which has a laterally 
elongated rectangular shape are provided a plurality 
of gate lines 307 serving as scanning conductor lines 
and a plurality of source lines 308 serving as signal 



lines perpendicularly intersecting the gate lines 307. 
In more detail, the gate lines 307 are arranged in the 
horizontal direction, while the source lines 308 are ar- 
ranged in the vertical direction. 

5 In the areas surrounded by the gate lines 307 and 

the source lines 308 are provided pixels 303 in a ma- 
trix form. At the intersections between the gate lines 
307 and the source lines 308 are provided thin film 
transistors 304 serving as switching elements. 

10 At a lengthwise end portion of the transparent in- 
sulating board 302 is provided a gate line drive ele- 
ment 305 extending in the widthwise direction, where 
the gate line drive element 305 is connected to an end 
of each of the gate lines 307. At a widthwise end por- 
ts tion of the transparent insulating board 302 is provid- 
ed a source line drive element 306 extending in the 
lengthwise direction, where the source line drive ele- 
ment 306 is connected to an end of each of the source 
lines 308. It should be noted that the gate line drive 

20 element 305 and the source line drive element 306 
are practically provided on the transparent insulating 
board pattern by the COG (Chip On Glass) connec- 
tion method. The gate line drive element 305 is con- 
nected to a plurality of input terminal lines 310. 

25 The gate line drive element 305 sequentially 
scans the gate lines 307 in the vertical direction while 
the source line drive element 306 applies a video sig- 
nal to a source line 308 to write the signal line by line 
to thereby make the active-matrix display device per- 

30 form an image display operation. 

Portions of the transparent insulating board 302 
except for the portions where the gate line drive ele- 
ment 305 and the source line drive element 306 are 
provided serve as a display section 301. 

35 Between the gate line drive element 305 and the 

gate lines 307 are provided interruption thin film tran- 
sistors 309 serving as switching elements to make 
and break a connection between them. The gate 
electrodes of the interruption thin film transistors 

40 309 are connected to an interruption signal input ter- 
minal 316 formed on the transparent insulating board 
302 in a position slightly apart toward an end of the 
board 302 from the aforementioned input terminal 
lines 310, and an interruption control signal 313 is in- 

45 put from an external control circuit (not shown) via the 
interruption signal input terminal 316. 

In Fig. 23, (a), (b), and (c) show the waveforms 
of a video signal 311 supplied to the source lines 308, 
a scanning signal 312 given to the gate lines 307, and 

so an interruption control signal 313 input to the inter- 
ruption signal input terminal 316 for the interruption 
thin film transistor 309, respectively. In Fig. 23, (d) 
shows the waveform of a certain signal inside the 
gate line drive el ment 305. 

55 In the present case, the interruption thin film 

transistor 309 is provided to prevent the possible bad 
influence of an instantaneous voltage drop 31 5 attrib- 
uted to the change in level from "H" to "L a of the video 
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signal 311 supplied to the source lines 308 from being 
exerted on the gate line drive element 305. The fol- 
lowing describes th detail of the operation with ref- 
erence to Fig. 23. 

As shown in Fig. 23, the interruption control sig- s 
nal 313 having the waveform shown in (c) is given to 
the interruption signal input terminal 316 for the in- 
terruption thin film transistors 309 temporarily in syn- 
chronization with the fall from "IT to "L" of the video 
signal 311 in the present embodiment While the con- 10 
trol signal 31 3 is given, the interruption thin film tran- 
sistors 309 are off to open the connection between 
the gat lines 307 and the gate line drive element 305, 
i.e., temporarily electrically disconnect the gate lines 
307 from the gate line drive element 305. is 

In the time except for the fall time of the video 
signal 311, the interruption thin film transistor 309 is 
on to connect the gate line drive element 305 with the 
gate lines 307. 

At the time when the video signal 311 falls from 20 
"IT to "L", there is generated on the scanning signal 
312 the instantaneous voltage drop 315 attributed to 
coupling noise between the scanning signal 312 and 
the video signal 311 as shown in (b) in Fig. 23. 

If the gate lines are always electrically connected 25 
with the gate line drive element 305, the instantane- 
ous voltage drop 315 at the gate lines will be trans- 
mitted to the gate line drive element 305 and affect 
various signals (represented by the signal 314) there- 
in so that a momentary change of voltage takes place 30 
to the signal 314 as shown in Fig. 26. 

However, since the gate lines 307 are electrically 
disconnected from the gate line drive element 305 
temporarily in synchronization with the fall from "H" 
to "L" f the video signal 311 in the present embodi- 35 
ment, the bad influence of the instantaneous voltage 
drop 315 of the scanning signal 312 can be prevented 
from being exerted on the gate line drive element 
305. As a result, as shown in (d) in Fig. 23, various sig- 
nals represented by the signal 314 in the gate line 40 
drive element 305 are in a stable condition, i.e., kept 
unchanged without suffering from the bad influence 
of the instantaneous voltage drop 315. 

According to the present embodiment, the gate 
line drive element 305 neither malfunctions nor is 45 
subjected to total breakdown due to a voltage exceed- 
ing its endurance voltage. Furthermore, since no mo- 
mentary change of voltage due to the instantaneous 
voltage drop takes place, a great voltage difference 
between the "on" voltage and the "off" voltage for the so 
thin film transistor 304 is nsured within the range of 
the endurance voltage of the gate line drive element 
305. The voltage difference is sufficient to easily im- 
prove the display quality. 

Furthermore, if an active-matrix display device 55 
having the gate lines always electrically connected 
with the gate line drive element is formed by the COG 
connection method, a resistance combined with the 
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connection resistanc and the resistance of the pat- 
terned conductor lines on th display board will b 
exerted on the input terminal lines 31 Oof the gate line 
drive element 305 and enlarg the momentary 
change of voltag due to the instantaneous voltage 
drop 31 5. However, in the present invent! n, becaus 
the gate lines 307 are designed to be electrically dis- 
connected from the gate line drive element 305 when 
the instantaneous voltage drop 315 occurs, the in- 
stantaneous voltage drop 315 is not transmitted to 
the gate line drive element 305 and the voltage 
change of the signal 314 in the gate line drive element 
305 as shown in Fig. 26 is avoided. Therefore, even 
though a large resistance is exerted on the gate line 
drive element 305, influence of the voltage drop is not 
amplified, so that in designing the COG connection 
type display device taking into consideration the op- 
eration of the gate line drive element 305 and the dis- 
play image quality, it is not very necessary to provide 
against the influence of the resistances added to the 
input terminal lines 310 of the gate line drive element 
such as the connection resistance and the resistance 
of the patterned conductor lines on the display board. 
As a result, the innate advantages of the COG con- 
nection type active-matrix display device, i.e., the 
fine pitch, low cost, and high reliability can be fully ap- 
preciated. 

Fig. 24 shows an active-matrix display device in 
accordance with another embodiment of the present 
invention. The present embodiment takes the meas- 
ure of avoiding the condition where the thin film tran- 
sistors 304 are not sufficiently turned off due to the 
possible instability of the electric potential at the gate 
lines 307 when the gate lines 307 are electrically dis- 
connected from the gate line drive element 305 by the 
operation of the interruption thin film transistors 309. 
The following describes the detail of the construc- 
tion. It should be noted that the construction of most 
of the parts is similar to that in Figs. 22, and therefore 
like components are denoted by the same reference 
numerals in Figs. 22 and 24 and no further descrip- 
tion on those components is provided here. 

On the transparent insulating board 302 are pro- 
vided gate line signal switching thin film transistors 
317, 317, ... adjacent to the interruption thin film 
transistors 309, 309, ... The gate electrode of each 
gate line signal switching thin film transistor 317 is 
connected to a control signal input terminal 319 pro- 
vided at a portion adjacent to the interruption signal 
input terminal 316 on the transparent insulating 
board 302, and a power switching control signal 320 
(see Fig. 25 (e)) is input via the control signal input 
terminal 319 from an external circuit. 

The source electrode of each switching thin film 
transistor 317 is connected to the thin film transistor 
304, while the drain electrode thereof is connected to 
an external power input terminal 318. The external 
power input terminal 318 is formed in a position 
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momentary change of voltage attribut d to the in- 
stantaneous voltage drop does not takes place, and 
therefore a great voltag difference can be assured 
between the "on" voltage and the "off voltage of the 
5 first switching element within the range of the endur- 
ance voltage of the gate line drive element. 

Thus, the present invention can provide a high- 
quality, high-reliability active-matrix display device. 
Furthermore, the active-matrix display device 
10 shown in Fig. 25 can further improve the reliability, 
because the first switching elements 304 are pre- 
vented from being insufficiently turned off due to the 
instability of the electric potential at the gate lines 
while the connection between the scanning conduc- 
ts tor lines and the scanning conductor line drive ele- 
ment is undone. 

The invention being thus described, it will be ob- 
vious that the same may be varied in many ways. 
Such variations are not to be regarded as a departure 
20 from the spirit and scope of the invention, and all such 
modifications as would be obvious to one skilled in 
the art are intended to be included within the scope 
of the following claims. 

25 

Claims 



slightly apart from the input terminal line 310 at the 
opposite side from the interruption signal input termi- 
nal 316 and control signal input terminal 319, and an 
OFF voltage signal 321 is input via the external power 
input terminal 318 from an external power source. 

In the construction as described above, th sig- 
nal 320 is given to the gate electrode of the switching 
thin film transistor 317 at the time as shown in Fig. 
25, i.e., when the video signal 311 falls from "IT to "L" 
and an interruption control signal 314 at an OFF level 
is input to the interruption thin film transistors 309. 
At this time, an OFF voltage 321 is given to the thin 
film transistors 304 via the external power input ter- 
minal 318 and the switching thin film transistors 317. 

According to the present embodiment, an OFF 
voltage to sufficiently turn transistors off is supplied 
to the thin film transistors 304 when the gate lines 
307 are made to be electrically disconnected from the 
gate line drive element 305 by the operation of the in- 
terruption thin film transistors 309. Therefore, the in- 
sufficient turning off of the thin film transistors 304 
due to the unstable electric potential at the gate lines 
307 can be securely prevented. 

Although the above description on the embodi- 
ments shown in Figs. 22-25 has been made for the 
case where the present invention is applied to a COG 
connection type active-matrix display device, the 
present invention can be also applied to the case 
where a TAB (Tape Automated Bonding) drive ele- 
ment is formed by the COF (Chip On Film) method or 
to the case where a drive element is formed on a 
glass board. 

The thin film transistor to be used in the present 
invention is typically an insulated gate field effect 
transistor using amorphous silicon, polysilicon, Te, or 
the like as a semiconductor material. 

Furthermore, the active-matrix display device of 
the present invention can be applied not only to a 
monochrome liquid crystal display device but also to 
a color liquid crystal display device employing a color 
filter. 

As is evident from the above, according to the ac- 
tive-matrix display devices shown in Figs. 22 and 24, 
since the connection between the scanning conduc- 
tor lines and the scanning conductor line drive ele- 
ment is temporarily undone in synchronization with 
the fall of the video signal level from "H" to "L", the 
bad influence of the instantaneous voltage drop of the 
scanning signal due to the amplitude of the video sig- 
nal can be prevented from being exerted on the gate 
line drive element regardless of the assembly struc- 
ture of the drive element 

As a result, the various signals inside the scan- 
ning conductor line drive element can be kept stable, 
and therefore the possible malfunction or breakdown 
of the element due to a voltage exceeding the endur- 
ance voltage of the scanning conductor line drive ele- 
ment can be securely prevented. Furthermore, the 



1, A display device wherein unit cells (P, T) each 
comprising a pixel (P) are arranged in a matrix 

30 form on a display board (107), the unit cells in 

rows being connected to scanning conductor 
lines (108), the unit cells in columns being con- 
nected to display conductor lines (114) crossed 
with the scanning conductor lines, and wherein, 

35 in use, at least one scanning drive LSI (122) sup- 

plies scanning signals from scanning signal out- 
put terminals (116a-116e, 116) thereof toward 
the scanning conductor lines (108) to scan the 
pixels row by row, while, in use, at least one dis- 

40 play drive LSI (1 23) supplies display signals from 

display signal output terminals (112, 112a-112c) 
thereof toward the display conductor lines (114), 
so that an image represented by the display sig- 
nals is displayed, wherein the display further 

45 comprises: 

ramification conductor lines (131-135) 
each having a first end and a second end rami- 
fied into a predetermined number of branches 
(131a, 131b; 132a, 132b; 133a, 133b; 134a, 

so 134b; 135a, 135b), said first ends being respec- 

tively conn cted to at least ones of the scanning 
signal output terminals (116a-116e, 116) and the 
display signal output terminals (112, 112a-112c); 
first switching elements (Q1-Q5, Q1#- 

55 Q5#) provid d between the branches (131a- 

135a, 131b-135b) of said ramification conductor 
lines (131-135) and the scanning conductor lines 
(108) corresponding to said branches, or be- 
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tween the branches (131a-135a, 131b-135b) of 
said ramification conductor lines and the display 
conductor lines (114) corresponding to said 
branches, or both between the branches (131a- 
135a, 131 1>-1 35b) of said ramification conductor 5 
lines and the scanning conductor lines (108) cor- 
responding to said branches and between the 
branches (131a-135a t 131b-135b) of said ramifi- 
cation conductor lines and the display conductor 
lines (114) corresponding to said branches, said 10 
first switching elements (Q1-Q5, Q1#-Q5#) be- 
ing turned on and off in response to a control sig- 
nal received at respective control terminals 
thereof; 

control conductor lines (115a, 115b) con- 15 
nected to said control terminals of said first 
switching elements (Q1-Q5, Q1#-Q5#); and 

control means (117a, 117b) for supplying 
said control conductor lines (115a, 115b) with 
said control signal to turn on and off said first 20 
switching elements (Q1-Q5, Q1#-Q5#), 

said scanning signal output terminals 
(116a-116e, 116) being substantially aligned with 
said display signal output terminals (112, 112a- 
112c), 25 

the conductor lines (131-135) positioned 
b tween the cell units (P, T) and either the scan- 
ning signal output terminals (116a-116e, 116) or 
th display signal output terminals (112, 112a- 
112c) bending such that the conductor lines 30 
(131-135, 114, 108) are respectively connected 
with corresponding ones of the scanning and dis- 
play output terminals (116a-116e, 116, 112, 112a- 
112c). 

35 

2. Th display device as claimed in Claim 1 , where- 
in said first ends of said ramification conductor 
lines (131-135) are respectively connected to the 
scanning signal output terminals (116a-116e), 
said first switching elements (Q1-Q5, Q1#-Q5#) 40 
are provided between the branches (131a-135a, 
131b-135b) of said ramification conductor lines 

and the scanning conductor lines (108), and the 
conductor lines (131a-135a, 131b-135b) posi- 
tioned between the cell units (P, T) and the scan- 45 
ning signal output terminals (116a-116e) bend 
substantially at a right angle toward the direction 
of the rows. 

3. The display device as claimed in Claim 1 , where- so 
in said first ends of said ramification conductor 
lines (131-133) are respectively connected to the 
display signal output terminals (112a-112c), said 
first switching elements (Q1-Q3, Q1#-Q3#) are 
provided between the branches (131a-135a, 55 
131b-135b) of said ramification conductor lines 
(131-135) and the display conductor lines (114), 

and the conductor lines positioned between the 



cell units (P, T) and the display signal output ter- 
minals (112a-112c) bend substantially at a right 
angle toward the direction of the columns. 

4. The display device as claimed in Claim 2, where- 
in the adjacent scanning conductor lines (108) of 
the number of the scanning signal output termi- 
nals (116a-116e) constitute a group, the adjacent 
scanning conductor lines (108) of each group cor- 
respond to the same nth branches (0 < n ^ the 
number of the scanning signal output terminals) 
(1 31 a-1 31 b; 1 31 b-1 35b) of said ramification con- 
ductor lines (131-135), said same nth branches 
(131 a-1 31 b; 131 b-1 35b) of said ramification con- 
ductor lines constituting a group, and the branch- 
es (1 31 a-1 31 b; 1 31 b-1 35b) corresponding to the 
scanning signal output terminals (116a-116e) in 
each group are disposed in the same order. 

5. The display device as claimed in Claim 3, where- 
in the adjacent display conductor lines (114) of 
the number of the display signal output terminals 
(112a-112c) constitute a group, the adjacent dis- 
play conductor lines (114) of each group corre- 
spond to the same mth branches (0 < m ^ the 
number of the display signal output terminals) 
(1 31 a-1 33a; 1 31 b-1 33b) of said ramification con- 
ductor lines, said same mth branches (131a- 
133a; 131 b-1 33b) of said ramification conductor 
lines constituting a group, and the branches 
(131a-133a; 131b-133b) corresponding to the 
display signal output terminals (112a-112c) in 
each group are disposed in the same order. 

6. The display device as claimed in Claim 4, where- 
in each control conductor line (115a, 115b) is 
commonly connected to the control terminals of 
the first switching elements (Q1-Q5, Q1#-Q5#) 
connected to each group of the same nth branch- 
es (131 a-1 35a, 131 b-1 35b) of said ramification 
conductor lines. 

7. The display device as claimed in Claim 5, where- 
in each control conductor line (115a, 115b) is 
commonly connected to the control terminals of 
the first switching elements (Q1-Q3, Q1#-Q3#) 
connected to each group of the same mth 
branches (131 a-1 33a, 131 b-1 33b) of said ramifi- 
cation conductor lines. 

8. The display device as claimed in Claim 2, where- 
in each of said unit cells (P, T) comprises the pixel 
(P) and a switching element (T), one terminal of 
which switching element is connected to the pix I 
and a control terminal of which switching element 
is connected to the scanning conductor line 
(108), and 

each scanning conductor line (108) is con- 
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nected to an external power terminal (111) having 
a voltage sufficient to turn off the switching ele- 
ment (T) of ach unit cell via an off voltage supply 
line (110) connected to said external power termi- 
nal (111) and a second switching el ment (U 1 -U5, 
U1#-U5#) connected between said off-voltage 
supply line (110) and the scanning conductor line 
(108), said second switching element (U1-U5, 
U1#-U5#) being turned on and off by a control 
signal received at its control terminal. 

9. The display device as claimed in Claim 8, where- 
in the second switching elements (U1-U5, U1#- 
U5#) connected to the group of the adjacent 
scanning conductor lines are connected to a com- 
mon control conductor line (113a, 113b) at the 
control terminals thereof. 

10. The display device as claimed in Claim 1, where- 
in the first switching elements (Q1-Q5, Q1#-Q5#) 
are each composed of a thin film transistor. 

11. The display device as claimed in Claim 1 , where- 
in the first switching elements (Q1 -Q5, Q1#-Q5#) 
are each composed of a thin film rectifying ele- 
ment. 

12. The display device as claimed in Claim 8, where- 
in the second switching elements (U1-U5, U1#- 
U5#) are each composed of a thin film transistor. 

13. The display device as claimed in Claim 8, where- 
in the second switching elements (U1-U5, U1#- 
U5#) are each composed of a thin film rectifying 
element. 

14. The display device as claimed in Claim 1 , where- 
in a drive circuit board (118, 118') on which the 
scanning drive LSI (122) and the display drive LSI 
(123) are mounted is arranged adjacently along 
a side of the display board (107), and 

the scanning signal output terminals 
(116a-116e, 116) of the scanning drive LSI (122) 
and the display signal output terminals (112, 
11 2a- 11 2c) of the display drive LSI (123) on said 
drive circuit board (118, 118') are connected with 
the corresponding conductor lines (131-135, 114, 
108) on said display board (107). 

15. The display device as claimed in Claim 14, 
wherein th scanning signal output terminals 
(116a-116e) of the scanning drive LSI (122) and 
the display signal output terminals (114) of th 
display driv LSI (1 23) on said drive circuit board 
(118) are connected with the corresponding con- 
ductor lines (131-135, 114)on said display board 
(107) by way of a junction board (119) having sub- 
stantially parallel conductor lines (120) thereon. 



16. The display device as claimed in Claim 1, where- 
in the scanning drive LSI (122) and the display 
drive LSI (1 23) are provided on said display board 

(107) . 

5 

17. The display device as claimed in Claim 16, 
wherein each of the drive LSIs (122, 123) has a 
power input terminal and a control signal input 
terminal (124a-124c, 125a-125c), a control 

10 board (121) having conductor lines (128, 129) for 

supplying a power and a control signal to each of 
the drive LSIs (122, 123) is arranged adjacently 
along a side of said display board (107), and the 
conductor lines (128, 129) on said control board 

15 (121) are connected with said input terminals 

(124a-124c, 125a-125c) of each of the drive LSIs 
or conductor lines (1 26, 1 27) formed on said dis- 
play board (107) and connected to said input ter- 
minals (124a-124c, 125a-125c). 

20 

18. The display device as claimed in Claim 17, 
wherein the conductor lines (128, 129) on said 
control board (121) are connected with said input 
terminals (124a-124c, 125a-125c) of each of the 

25 drive LSIs (122, 123) or conductor lines (126, 

1 27) formed on said display board (1 07) and con- 
nected to said input terminals (124a-124c, 125a- 
125c) by way of a junction board (119) having 
substantially parallel conductor lines thereon 

30 (120). 

19. The display device of Claim 6, wherein the scan- 
ning drive LSI (122) generates successively a 
pulse output signal in a specified cycle at the 

35 scanning signal output terminals, and the control 

means (117a, 117b) generates on the control 
conductor line (115a, 115b) a control signal in 
synchronization with the output signal of the 
scanning drive LSI (122), said control signal hav- 

40 ing a cycle obtained by multiplying the cycle of 
the output signal of the scanning drive LSI (122) 
by the number of the branches (131a, 131b) of 
one ramification conductor line (131) to turn on 
and off the first switching elements (Q1-Q5, 

45 Q1#-Q5#) group by group. 

20. The display device of Claim 8, wherein the sec- 
ond switching elements (U1-U5, U1#-U5#) are on 
when the first switching elements (Q1-Q5, Q1#- 

50 Q5#) connected to the scanning conductor lines 

(108) are off. 

21. A display device assembling method, character- 
ized by the steps of: 

55 preparing a display board (107) on which 

pixels (P) are arranged in a matrix f rm, the pix- 
els in rows being connected to scanning conduc- 
tor lines (108), the pixels in columns being con- 
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nected to display conductor lines (114) crossed 
with the scanning conductor lines, at least ones 
of the scanning conductor lines (108) and the dis- 
play conductor lines (114) are connected with 
ramified ends (131a-135a, 131b-135b) of ramifi- 5 
cation conductor lines (131-135) through switch- 
ing elements (Q1-Q5, Q1#-Q5#) for electrical 
connection and disconnection therebetween, 
and unramif ied ends of the ramification conduc- 
tor lines (131-135) and ends of the scanning or 10 
display conductor lines (108 or 114) that are not 
connected with the ramification conductor lines 
are disposed at one side of the display board 
(107); 

preparing a drive circuit board (118, 118') 15 
mounted with at least one scanning drive LSI 
(122) for supplying a scanning signal to the scan- 
ning conductor lines (108) and at least one dis- 
play drive LSI (123) for supplying a display signal 
representative of image data to the display con- 20 
ductor lines (114); 

placing the drive circuit board (118, 118') 
adjacently along said one side of the display 
board (107) such that output terminals (116a- 
116e, 112; 116, 112a-112c)of the drive LSIs (122, 25 
123) on the drive circuit board are positioned rel- 
ative to the corresponding conductive lines (131- 
135, 114; 108, 131-133) on the display board 
(107); and 

collectively connecting the conductor 30 
lines (131-135, 114; 108, 131-133)onthe display 
board (107) with the output terminals (116a- 
116e, 112; 116, 112a-112c) on the drive circuit 
board (118, 118') by a connection material. 

35 

22. The display device assembling method as 
claimed in Claim 21, characterized by preparing 
a junction board (119) provided with substantially 
parallel conductor lines (120) thereon, placing 

the junction board (119) between the drive circuit 40 
board (118) and the display board (107), and col- 
lectively connecting the conductor lines on the 
display board (107) with the output terminals 
through the parallel conductor lines (120) on the 
junction board (119) by a connection material. 45 

23. A display device assembling method, character- 
ized by the steps of: 

preparing a display board (107) on which 
pixels (P) are arranged in a matrix form, the pix- so 
els in rows being connected to scanning conduc- 
tor lines (108), the pixels in columns being con- 
nected to display conductor lines (114) intersect- 
ing the scanning conductor lines, at least ones of 
the scanning conductor lines (108) and the dis- 55 
play conductor lines (114) are connected with 
ramified nds(131a-135a, 131b-135b) of ramifi- 
cation conductor lines (131-135) through switch- 



ing el ments (Q1-Q5, Q1#-Q5#) for electrical 
connection and disconnection therebetween, at 
least one scanning drive LSI (122) for supplying 
a scanning signal to the scanning conductor lines 
(108) and at least one display drive LSI (123) for 
supplying a display signal representativ of im- 
age data to the display conductor lines (114) are 
provided at only one side of the display board 
(107), each drive LSI having input terminals 
(124a-124c; 125a-125c) and output terminals 
(116a-116e; 112), and unramified ends of the 
ramification conductor lines (131-135) and the 
scanning or display conductor lines (108 or 114) 
that are not connected with the ramification con- 
ductor lines (131-135) are connected with the 
corresponding output terminals (116a-116e; 112) 
of the drive LSIs (122, 123); 

preparing a control board (121) having 
conductor lines (128, 129) for supplying a power 
and a control signal; 

placing the control board (121) adjacently 
along said one side of the display board (107) so 
that the conductive lines (128, 129) on the con- 
trol board (12) are positioned relative to the cor- 
responding input terminals (124a-124c, 125a- 
125c) of the drive LSIs or conductive lines (126, 
127) connected to the input terminals (124a- 
124c, 125a-125c) on the display board (107); and 

collectively connecting the conductor 
lines (128, 129) on the control board (121) with 
the corresponding input terminals (124a- 124c, 
125a-125c) or conductive lines (128, 129) con- 
nected to the input terminals (124a-124c, 125a- 
125c) by a connection material. 

24. The display device assembling method as 
claimed in Claim 23, characterized by preparing 
a junction board (119) provided with substantially 
parallel conductor lines (120) thereon, placing 
the junction board (119) between the control 
board (121) and the display board (107), and col- 
lectively connecting the conductor lines (128, 
1 29) on the control board (121 ) with the input ter- 
minals (124a-124c, 125a-125c) of the drive LSIs 
(122, 123) or the conductive lines (126, 127) con- 
nected with the input terminals (124a-124c, 
125a-125c) through the parallel conductor lines 
(120) on the junction board (119) by a connection 
material. 

25. A display device having a display panel board 
(218, 222) formed with signal transmission con- 
ductor lines (214a, 214b, 223a, 223b) and at least 
one flexible board (219, 233) mounted with a 
drive LSI (220, 234) for supplying an output signal 
to the signal transmission conductor lines (214a, 
214b, 223a, 223b) to drive a display panel, char- 
acterized in that 
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said flexible (219, 233) board comprises: 
an output conductor line (217) con- 
nected with an output terminal (211, 221A-221C, 
235A-235C) of the drive LSI (220, 234) for trans- 
mitting the output signal from the drive LSI (220, 
234) to an end of the flexible board (219, 233); 
and 

a first connection terminal (216, 
216A-216C, 235A-236C) formed at an end of the 
output conductor line (217), and 

said display panel board (218, 220) com- 
prises: 

a ramification conductor line (213) 
ramified into a plurality of branches (213a, 213b) 
at one end thereof; 

a switching element (212a, 212b) 
interposed between each of the branches (213a, 
213b) of the ramification conductor line (213) and 
the corresponding signal transmission conductor 
line (214a, 214b) for connection and disconnec- 
tion therebetween, said switching element (21 2a, 
212b) being turned on and off by a control signal; 

a control conductor line (215a, 
215b) for supplying said control signal to the 
switching element (212a, 212b); and 

a second connection terminal 
formed at an unramif ied end of the ramification 
conductor line (21 3) and connected with said first 
connection terminal (216, 216A-216C, 235A- 
236C) for receiving the output signal of the drive 
LSI (220, 234) through the output conductor line 
(217). 

26. The display device as claimed in Claim 25, 
wherein the display panel board (218, 222) fur- 
ther comprises a third connection terminal pro- 
vided at an end of the control conductor line 
(215a, 215b), and said third connection terminal 
is connected with a fourth connection terminal 
provided at an end portion of a circuit board (231 ) 
across which a conductive line (232a, 232b) con- 
nected with said fourth connection terminal ex- 
tends. 

27. The display device as claimed in Claim 25, 
wherein the display panel board (218, 222) fur- 
ther comprises: 

a third connection terminal provid- 
ed at an end of the control conductor line (215a, 
215b), and 

the at least one flexible board (219) fur- 
ther comprises: 

a fourth connection terminal pro- 
vided at an end portion of the flexible board (21 9) 
and connected with said third connection termi- 
nal; and 

a conductor line (225a, 225b; 238a, 
238b) connected with said fourth connection ter- 



minal at one end thereof. 

28. The display device as claimed in Claim 27, in- 
cluding a plurality of said flexible boards (219, 
s 233) and wherein the fourth connection terminal 

of each of the flexible boards (233) other than 
said at least one flexible board (219) is not con- 
nected with said third connection terminal. 

10 29. The display device as claimed in Claim 27, in- 
cluding a plurality of said flexible boards (219, 
233) and wherein the flexible boards (233) other 
than said at least one flexible board (219) have 
neither the fourth connection terminal nor the 

15 conductor line (238a, 238b) connected to the 

fourth connection terminal. 

30. The display device as claimed in Claim 27, 
wherein the fourth connection terminal formed at 

20 an end portion of the flexible board is obtained by 

utilizing a dummy terminal (244) preliminarily 
provided on the flexible board (241). 

31. The display device as claimed in Claim 28, 
25 wherein the fourth connection terminal formed at 

an end portion of each flexible board is obtained 
by utilizing a dummy terminal (244) preliminarily 
provided on the flexible board (241). 

30 32. The display device as claimed in Claim 27, 
wherein the drive LSI (220) on the flexible board 
(219) having the fourth connection terminal and 
the conductor line (251a, 251b) connected to the 
fourth connection terminal has a built-in control 

35 signal generating circuit for generating the con- 

trol signal to be supplied to the switching element 
(212a, 212b), and the other end of the conductor 
line (251 a, 251 b) connected to the fourth connec- 
tion terminal is connected to an output terminal 

40 (252a, 252b) of the control signal generating cir- 

cuit 

33. The display device as claimed in Claim 29, 
wherein the flexible board (219, 233) with the 

45 fourth connection terminal and the conductor 

line (225a, 225b; 238a, 238b) connected to the 
fourth connection terminal has been produced by 
forming a continuous flexible board having a plur- 
ality of sets of the conductor lines of the same 

so pattern and the first and fourth connection termi- 

nals, then mounting a plurality of the drive LSIs 
(220, 234) on the continuous flexible board, and 
then dividing the continuous flexible board into 
the individual flexible boards (220, 233) such that 

55 the fourth connection terminal and the conductor 

line (225a, 225b; 238a and 238b) connected 
th reto are included in the individual flexible 
board (220, 233), while the flexible board (233) 



22 



41 ,EP 0 601 869 A2 



42 



without th fourth conn ction terminal and the 
conductor line (238a, 238b) connected thereto 
has been produced by dividing said continuous 
flexible board having the conductor lines (238a, 
238b), the connection terminals and the LSIs 5 
(234) into the individual flexible boards (233) 
such that the fourth connection terminal and the 
conductor line (238a, 238b) connected thereto 
are excluded from the individual flexible board 
(233). 10 

34. A display device having on a substrate (302) a 
plurality of scanning conductor lines (307) and a 
plurality of signal conductor lines (308) intersect- 
ing the scanning conductor lines, a first switching 1 5 
element (304) formed at each intersection be- 
tween the scanning conductor lines and the sig- 
nal conductor lines, a scanning conductor line 
drive element (305) for driving the scanning con- 
ductor lines (307), and a signal conductor line 20 
drive element (306) for driving the signal conduc- 
tor lines (308), characterized in that: 

a second switching element (309) is 
provided between each scanning conductor line 
(307) and the scanning conductor line drive ele- 25 
ment (305), and the second switching element 
(309) is put into an open state in synchronization 
with a fall in level of a video signal (311) given to 
the signal line (308) to electrically disconnect the 
scanning conductor line (307) from the scanning 30 
conductor line drive element (305). 

35. The display device as claimed in Claim 34, fur- 
ther comprising an external power input terminal 

(31 8) connected to an external power source hav- 35 
ing an OFF voltage sufficient to turn off the first 
switches (304), and a third switching element 
(317) provided on each scanning conductor line 
(307) for switching a signal to be transmitted 
, through each scanning conductor line between a 40 
scanning signal (31 2) supplied from the scanning 
conductor line drive element (305) and the OFF 
voltage, wherein when the second switching ele- 
ment (309) is in an open state, a switching control 
signal (320) is given to an input terminal of the 45 
third switching element (317) so that the OFF vol- 
tage is supplied to the scanning conductor line 
(307) to sufficiently turn off the first switching 
element (304). 
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